Objective: We compared intracranial recordings of auditory event-related responses with electrocortical stimulation mapping (ESM) to determine their functional relationship. Methods: Intracranial recordings and ESM were performed, using speech and tones, in adult epilepsy patients with subdural electrodes implanted over lateral left cortex. Evoked N1 responses and induced spectral power changes were obtained by trial averaging and time-frequency analysis. Results: ESM impaired perception and comprehension of speech, not tones, at electrode sites in the posterior temporal lobe. There was high spatial concordance between ESM sites critical for speech perception and the largest spectral power (100% concordance) and N1 (83%) responses to speech. N1 responses showed good sensitivity (0.75) and specificity (0.82), but poor positive predictive value (0.32). Conversely, increased high-frequency power (>60 Hz) showed high specificity (0.98), but poorer sensitivity (0.67) and positive predictive value (0.67). Stimulus-related differences were observed in the spatialtemporal patterns of event-related responses. Conclusions: Intracranial auditory event-related responses to speech were associated with cortical sites critical for auditory perception and comprehension of speech. Significance: These results suggest that the distribution and magnitude of intracranial auditory eventrelated responses to speech reflect the functional significance of the underlying cortical regions and may be useful for pre-surgical functional mapping.
Introduction
Multi-channel recording studies have shown that cortical auditory event-related responses are widely distributed across the cortex, occurring at multiple sites in the same individuals (Woods and Wolpaw, 1982; Näätänen and Picton, 1987) . Cortical event-related responses to auditory stimuli can be evoked or induced. Stimulusevoked responses, such as the early cortical N1, are phase-locked to the stimulus and obtained by trial averaging in the time domain. Stimulus-induced responses refer to modulations in the spectral power of the EEG signal that are not strictly phase-locked to the stimulus and are derived using time-frequency analyses. Both types of auditory event-related responses are considered indices of cortical sound processing (Näätänen and Picton, 1987; TallonBaudry and Bertrand, 1999; Crone et al., 2001; Edwards et al., 2005) . However, their functional relationships to each other and to the cortical regions that are essential for auditory perception remain poorly understood.
Although electrophysiologic methods provide adequate temporal resolution for investigating cortical sound processing, which occurs on the millisecond time-scale, the spatial resolution of scalp recordings is relatively poor due to signal attenuation and spatial distortion from intervening cranial tissues (Pfurtscheller and Cooper, 1975) . Similarly, information about which cortical areas are functionally critical in individuals undergoing scalp recordings is generally lacking and must be inferred from stroke or other lesion studies. In contrast, intracranial recordings are not subject to the same limitations.
Intracranial recordings, also known as electrocorticography or ECoG, are performed routinely in patients with medically intractable seizures who have subdural electrodes implanted for seizure localization and pre-surgical functional mapping. Intracranial recordings provide better spatial resolution than scalp recordings because the electrodes are located directly on the surface of the cortex. They are also less vulnerable than scalp recordings to ocular
